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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
miniaturized motor-driving device where the current 
of a motor control circuit is limited to a prescribed 
value. 

SOLUTION: A current-limiting circuit 2 limits the 
current of a low voltage power source 7 and the 
motor control circuit 8 to the prescribed value, while 
the motor control circuit 8 is charged to the voltage of 
the low-voltage power source 7. When the smoothing 
capacitor 19 of the motor control circuit 8 is charged 
to reach the voltage of the low-voltage power source, 
a boosting circuit 3 boosts the voltage of the low- 
voltage power source 7 and outputs voltage to the 
motor control circuit 8, and charges the smoothing 
circuit 19 of the motor control circuit 8 so that it reaches the voltage of a high voltage 
power source 9. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor which is the driving source of a vehicle, and a motor control means to control 
said motor, In the motorised equipment which is the low voltage power supply which is a power 
source of said motor control means, and the power source of said motor, and was equipped with the 
high voltage power supply with output voltage higher than said low voltage power supply The motor 
control circuit which outputs the predetermined electrical potential difference of said high voltage 
power supply which drives said motor based on control by said motor control means, The current- 
limiting circuit which restricts the current of said low voltage power supply and said motor control 
circuit to a predetermined value while charging until it makes [ **** ] said motor control circuit into 
the electrical potential difference of said low voltage power supply, When it charges until said motor 
control circuit made [ **** ] it the electrical potential difference of said low voltage power supply 
with said current-limiting circuit, Motorised equipment characterized by what it has for the booster 
circuit charged until it carries out the pressure up of the electrical potential difference of said low 
voltage power supply to said motor control circuit, and it outputs it to it and it makes [****] said 
motor control circuit into the electrical potential difference of said high voltage power supply. 
[Claim 2] It is motorised equipment according to claim 1 with which have the substrate with which 
said motor control means has been arranged, and it comes to arrange said current-limiting circuit at 
said substrate. 

[Claim 3] Said booster circuit has the 1st switch which opens and closes the output of said low 
voltage power supply. Said motor control circuit It has the 2nd switch which opens and closes the 
output of said high voltage power supply. Said booster circuit When it charges until said motor 
control circuit makes [****] it the electrical potential difference of said low voltage power supply 
with said current-limiting circuit, by actuation of said 1st switch The pressure up of the electrical 
potential difference of said low voltage power supply is carried out to said motor control circuit, and 
it is outputted to it, and it charges until it makes [****] said motor control circuit into the electrical 
potential difference of said high voltage power supply. Said high voltage power supply Motorised 
equipment according to claim 1 or 2 which comes to maintain an output in said motor control circuit 
by actuation of said 2nd switch when it charges until said motor control circuit makes [ **** ] it the 
electrical potential difference of said high voltage power supply from said booster circuit. 
[Claim 4] There is no claim 1 which comes to start the charge to said motor control circuit by 
starting of said motor control means to have a starting means to start said motor control means, and 
according [ said current-limiting circuit ] to said starting means, and it is motorised equipment of a 
publication 3 either. 

[Claim 5] There is no claim 1 equipped with the semiconductor device which opens and closes the 
output of said low voltage power supply to said booster circuit, and the resistance element which 
restricts the current of said low voltage power supply and said motor control means to a 
predetermined value, and said current-limiting circuit is motorised equipment of a publication 4 
either. 

[Claim 6] There is no claim 1 whose charge of said motor control circuit said motor control circuit 
has a capacitor and is charge of this capacitor, and it is motorised equipment of a publication 5 
either. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ip... 7/14/2006 



JP,2003-199391,A [CLAIMS] Page 2 of 2 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ip..^ 7/14/2006 



JP,2003-199391,A [DETAILED DESCRIPTION] 



Page 1 of 11 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by 'the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case it charges until it starts the motorised equipment which controls the 
drive of a motor and makes [****] a motor control circuit into the electrical potential difference of 
a high voltage power supply in detail, this invention restricts the current to a motor control circuit to 
a predetermined value, and relates to the motorised equipment which enables especially the 
miniaturization of motorised equipment. 
[0002] 

[Description of the Prior Art] Generally, motors, such as a brushless DC motor, are used as driving 
sources, such as an electric vehicle and a hybrid vehicle. By switching the transistor which 
constitutes the bridge circuit of an inverter for example, based on PWM (pulse width modulation) 
control, a predetermined voltage waveform is outputted and this motor controls the speed. Moreover, 
it was equipped with the capacitor for smooth in order to protect the above-mentioned transistor 
while the above-mentioned bridge circuit stabilizes an output wave to a noise etc., and further, it is 
equipped with the fuze in order to protect the above-mentioned transistor protection and a motor to 
the big current exceeding the rated current. 

[0003] The circuit diagram showing the configuration of conventional motorised equipment in 
drawing 4 is shown. Conventional motorised equipment 100 is united, without insulating the bridge 
circuit 80 where the above-mentioned PWM control is carried out, the booster circuit 3 which is 
made to carry out the pressure up of the output voltage VL of a low voltage power supply 7, and is 
outputted to a bridge circuit 80, and **, and as mentioned above, the bridge circuit 80 is equipped 
with the smoothing capacitor 19. This capacitor 19 for smooth is connected without resistance to the 
serial to the high voltage power supply 9 which is a power source of a motor 5. In the condition, for 
example, the condition that the motor 5 has stopped, that the smoothing capacitor 19 is not charged, 
when the 2nd relay 12 was operated first, the big current flowed into the bridge circuit 80 from the 
high voltage power supply 9, and there was a possibility that the above-mentioned fuze (un- 
illustrating) connected to the serial to the high voltage power supply 9 might be melted, therefore, 
before operating the 2nd relay 12 So that the current-limiting circuit 20 which consists of resistance 
connected to the serial and relay 21 may be operated (impressing a predetermined electrical potential 
difference to coil 21c) and a big current may not flow into a bridge circuit 80 If it charges until it 
restricts the above-mentioned current to a predetermined value and the electrical potential difference 
VINV between terminals of a smoothing capacitor 19 makes [****] it the electrical potential 
difference VH of a high voltage power supply 9, actuation of the relay 21 of a current-limiting circuit 
20 will be stopped, and the 2nd relay 12 will be operated. Thereby, stabilization of an output wave, 
protection of a transistor, etc. in a bridge circuit 80 are achieved, without melting the above- 
mentioned fuze. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the predetermined tooth space for 
arranging this current-limiting circuit needed the current- limiting circuit mentioned above for 
motorised equipment, it had become the cause of enlarging motorised equipment. Moreover, 
generally the power source of a motor has output voltage higher than the usual dc-battery (for 
example, being power sources, such as a head lamp of a vehicle, and a power window, dc-battery of 
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output voltage 12 [V]) in order to make a motor generate predetermined driving force. Therefore, the 
closing motion capacity according to the output voltage was needed, and the relay of a current- 
limiting circuit had also enlarged the current-limiting circuit with the relay enlarged according to this 
closing motion capacity. On the other hand, in order to improve the effectiveness of the motorised 
force, when it was desirable to increase the output voltage of the power source of a motor, therefore 
it enlarged output voltage of the power source of a motor, the current-limiting circuit mentioned 
above was enlarged further, and with this, motorised equipment was also enlarged further and spread 
it. Moreover, that a relay is enlarged according to closing motion capacity caused a cost rise of 
motorised equipment by raising the cost of a relay. 

[0005] Then, it charges until it makes [****] a motor control circuit into the electrical potential 
difference of a high voltage power supply, and this invention aims at offering the motorised 
equipment which had and solved the above-mentioned technical problem, when a booster circuit is 
charged by the time it makes [****] it the electrical potential difference of a low voltage power 
supply with a current- limiting circuit while a current-limiting circuit restricts the current of a motor 
control circuit to a predetermined value. 
[0006] 

[Means for Solving the Problem] The motor whose this invention (for example, refer to drawing 1 
thru/or drawing 3 ) concerning claim 1 is the driving source of a vehicle (5), The low voltage power 
supply which is a power source of a motor control means (6) to control said motor (5), and said 
motor control means (6) (7), In the motorised equipment (1) with which it is the power source of said 
motor (5), and output voltage was equipped with the high high voltage power supply (9) from said 
low voltage power supply (7) The motor control circuit which outputs the predetermined electrical 
potential difference of said high voltage power supply (9) which drives said motor (5) based on 
control by said motor control means (6) (8), The current-limiting circuit which restricts the current of 
said low voltage power supply (7) and said motor control circuit (8) to a predetermined value while 
charging until it makes [****] said motor control circuit (8) into the electrical potential difference 
(for example, VL) of said low voltage power supply (7) (2), When it charges until said motor control 
circuit (8) made [ **** ] it the electrical potential difference (for example, VL) of said low voltage 
power supply (7) with said current-limiting circuit (2), The booster circuit charged until it carries out 
the pressure up of the electrical potential difference (for example, VL) of said low voltage power 
supply (7) to said motor control circuit (8), and it outputs it to it and it makes [ **** ] said motor 
control circuit (8) into the electrical potential difference (for example, VH) of said high voltage 
power supply (9) (3), It is in the motorised equipment (1) characterized by ******** and the thing. 
[0007] This invention (for example, refer to drawing 1 thru/or drawing 3 ) concerning claim 2 is 
equipped with the substrate (15) with which said motor control means (6) has been arranged, and 
said current-limiting circuit (2) is in the motorised equipment (1) according to claim 1 which it 
comes to arrange at said substrate (15). 

[0008] This invention (for example, refer to drawing 1 thru/or drawing 3 ) concerning claim 3 said 
booster circuit (3) It has the 1st switch (11) which opens and closes the output of said low voltage 
power supply (7). Said motor control circuit (8) It has the 2nd switch (12) which opens and closes 
the output of said high voltage power supply (9). Said booster circuit (3) When it charges until said 
motor control circuit (8) makes [****] it the electrical potential difference (for example, VL) of 
said low voltage power supply (7) with said current-limiting circuit (2), by actuation of said 1st 
switch (11) Carry out the pressure up of the electrical potential difference (for example, VL) of said 
low voltage power supply (7) to said motor control circuit (8), and it is outputted to it. It charges 
until it makes [****] sa id motor control circuit (8) into the electrical potential difference (for 
example, VH) of said high voltage power supply (9). And said high voltage power supply (9) When 
it charges until said motor control circuit (8) makes [ **** ] it the electrical potential difference (for 
example, VH) of said high voltage power supply (9) from said booster circuit (3), by actuation of 
said 2nd switch (12) It is in the motorised equipment (1) according to claim 1 or 2 which comes to 
maintain an output in said motor control circuit (8). 

[0009] claim 1 to which this invention (for example, refer to drawing 1 thru/or drawing 3 ) 
concerning claim 4 equips with a starting means (13) to start said motor control means (6), and said 
current-limiting circuit comes to start the charge to said motor control circuit (8) by starting of said 
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motor control means (6) by said starting means (13) - or 3 either is in the motorised equipment (1) 
of a publication. 

[0010] claim 1 which this invention (for example, refer to drawing 1 thru/or drawing 3 ) concerning 
claim 5 equips with the semiconductor device (16) to which said current-limiting circuit (2) opens 
and closes the output of said low voltage power supply (7) to said booster circuit (3), and said low 
voltage power supply (7) and the resistance element (17) which restricts a current with said motor 
control means (6) to a predetermined value — or 4 either is in the motorised equipment (1) of a 
publication. 

[001 1] claim 1 whose charge of said motor control circuit (8) this invention (for example, refer to 
drawing 1 thru/or drawing 3 ) concerning claim 6 has a capacitor (19) in said motor control circuit 
(8), and is charge of this capacitor (19) — or 5 either is in the motorised equipment (1) of a 
publication. 

[0012] in addition — although the sign in the above-mentioned parenthesis is for contrasting with a 

drawing - this application ~ the configuration of a claim is not affected at all. 

[0013] 

[Effect of the Invention] According to this invention concerning claim 1, a current- limiting circuit 
While charging until it makes [ **** ] a motor control circuit into the electrical potential difference 
of a low voltage power supply, the current of a low voltage power supply and a motor control circuit 
is restricted to a predetermined value. A booster circuit Since it charges until it carries out the 
pressure up of the electrical potential difference of a low voltage power supply to a motor control 
circuit, and it outputs it to it and it makes [****] a motor control circuit into the electrical potential 
difference of a high voltage power supply when it charges until a motor control circuit makes 
[****] it the electrical potential difference of a low voltage power supply with a current-limiting 
circuit Restricting the current to a motor control circuit to a predetermined value, closing motion 
capacity of a current- limiting circuit can be made small, and the miniaturization of a current-limiting 
circuit can be attained. Thereby, the miniaturization of motorised equipment can be attained. 
Moreover, the current-limiting circuit of the high voltage power supply which charges a motor 
control circuit can be lost, and low cost-ization of motorised equipment can be attained. 
[0014] Since according to this invention concerning claim 2 motorised equipment is equipped with 
the substrate with which the motor control means has been arranged and the current-limiting circuit 
is arranged at the substrate, share-ization of a substrate can be attained. Thereby, the miniaturization 
of motorised equipment can be attained further. 

[0015] According to this invention concerning claim 3, a booster circuit When it charges until a 
motor control circuit makes [ **** ] it the electrical potential difference of a low voltage power 
supply with a current- limiting circuit, by actuation of the 1st switch The pressure up of the electrical 
potential difference of a low voltage power supply is carried out to a motor control circuit, and it is 
outputted to it, and it charges until it makes [****] a motor control circuit into the electrical 
potential difference of a high voltage power supply. A high voltage power supply When it charges 
until a motor control circuit makes [****] it the electrical potential difference of a high voltage 
power supply from a booster circuit, since an output is maintained in a motor control circuit, by 
actuation of the 2nd switch It can charge certainly until it makes [****] a motor control circuit into 
the electrical potential difference of a high voltage power supply, and the electrical potential 
difference of a motor control circuit can be stabilized. Thereby, it can be stabilized and a motor can 
be driven. 

[0016] Since according to this invention concerning claim 4 motorised equipment is equipped with a 
starting means to start a motor control means and a current-limiting circuit starts the charge to a 
motor control circuit by starting of the motor control means by the starting means, a motor control 
circuit can charge the output of a low voltage power supply promptly with a current-limiting circuit 
after starting of a motor control means. Thereby, the drive of a motor can be started promptly. 
[0017] According to this invention concerning claim 5, since a current- limiting circuit is equipped 
with the semiconductor device which opens and closes the output of a low voltage power supply to a 
booster circuit, and the resistance element which restricts the current of a low voltage power supply 
and a motor control means to a predetermined value and it is equipped with a semiconductor device 
as a current-limiting circuit, restricting the current to a motor control circuit to a predetermined 
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value, it can attain the miniaturization of a current-limiting circuit further. Moreover, the 
arrangement can be made easy when arranging a current-limiting circuit to a substrate. 
[0018] Since charge of a motor control circuit is charge of a capacitor, when according to this 
invention concerning claim 6 a motor control circuit has a capacitor, and it does not have the current- 
limiting circuit, for example in the case of actuation by the 2nd switch, a big current flows in a motor 
control circuit, but since it has the above-mentioned current-limiting circuit, the current to a motor 
control circuit can be restricted to a predetermined value. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained along 
with a drawing. 

[0020] Drawing 1 is the circuit diagram showing the configuration of the motorised equipment 
concerning this invention. The motorised equipment 1 shown in drawing is equipment which 
controls the drive of the motor used for an electric vehicle, a hybrid vehicle, etc. as a driving source. 
Start the motor control means 6 and the motor control means 6 of controlling the motor 5 which is 
the driving source of a vehicle, and a motor 5. For example, it is the power source of the starting 
means 13 and the motor control means 6 which consists of an ignition switch (IG switch). Output 
voltage VL is the low voltage power supply 7 and the power source of a motor 5 which consist of a 
dc-battery which is 12 [V], and output voltage is higher than a low voltage power supply. Output 
voltage VH outputs the predetermined electrical potential difference of a high voltage power supply 
9 to a motor 5 based on control by the high voltage power supply 9 and the motor control means 6 
which consist of a dc-battery which is 42 [V]. It has the control board (substrate) 15 which has 
arranged the motor control circuit 8 which drives this motor 5 (power running, regeneration), the 
current- limiting circuit 2 3, for example, the booster circuit which consists of a step-down and step- 
up chopper type DC to DC converter, and the motor control means 6 and a current-limiting circuit 2. 
[0021] As shown in drawing 1 , a predetermined electrical potential difference is impressed by coil 
12c, and the 2nd relay (the 2nd switch) 12 of the motor control circuit 8 which consists of a relay 
(electromagnetic relay) which makes electric contact open and close is connected to the output 
terminal of a high voltage power supply 9 from making a non-illustrated yoke etc. generate the 
magnetic-attraction force. 

[0022] The motor control circuit 8 has the 2nd relay 12 19 which opens and closes the output of a 
high voltage power supply 9 (the 2nd switch), for example, the smoothing capacitor which consists 
of an electrolytic capacitor, (capacitor), and a bridge circuit 80, as shown in the circuit diagram in the 
broken line of drawing 1 (except for the booster circuit 3 mentioned later). The 2nd relay 12 is 
connected to the smoothing capacitor 19, and the smoothing capacitor 19 is connected to the bridge 
circuit 80. 

[0023] According to the source resultant pulse number of a motor 5 for example [ bridge circuit / 
80 ], it consists of NPN transistors, and a motor 5 is a three phase circuit (a phase, b phase, c phase), 
it connects and, as for the transistors 81a and 82a of a phase, the emitter of transistor 81a and the 
collector of transistor 82a are connected to the serial to the high voltage power supply 9. Moreover, 
between the emitter of each transistors 81a and 82a, and the collector, the feedback diodes 83a and 
85a which make reactive power feed back to a high voltage power supply 9 are connected. In b 
phase and c phase, similarly, the transistors 81b and 82b of b phase and the transistors 81c and 82c 
of c phase are connected to a serial to a high voltage power supply 9, and feedback diodes 83b, 85b, 
83c, and 85c are connected. 

[0024] The emitter of transistor 81a of a phase and the collector of transistor 82a of a phase are 
connected to stator winding which is not illustrated corresponding to a phase of a motor 5. In b phase 
and c phase, the transistors 81b and 82b of b phase and the transistors 81c and 82c of c phase are 
similarly connected to stator winding corresponding to b phases each of a motor 5, and c phase. 
[0025] In addition, the transistors 81a, 82a, 81b, 82b, 81c, and 82c As a bridge circuit 80, a 
switching rate, thermal resistance, a current-proof, withstand voltage, You may be which thing as 
long as it has many properties, such as on resistance. For example, power metal-oxide semiconductor 
field effect transistor (metallic-oxide field-effect transistor), a power transistor, IGBT (insulated-gate 
bipolar mold transistor) with little electrical quantity consumption which can miniaturize equipment 
is sufficient, and thyristors, such as GTO (gate turn off thyristor), can also be applied to a list. 
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[0026] Subsequently, it connects with the 1st relay (the 1st switch) 1 1 of DC to DC converter 
(booster circuit) 3 at the output terminal of a low voltage power supply 7. 
[0027] DC to DC converter (booster circuit) 3 is equipped with the 1st relay (the 1st switch) 1 1 
which opens and closes the output of a low voltage power supply 7, a capacitor 31, an inductance 32, 
and the diodes 35 and 37 that are choppers and that were connected, for example between the 
transistors 33 and 36 of an NPN form and the emitter of each transistors 33 and 36, and the collector, 
as consisted of a step-down and step-up chopper DC to DC converter in which a pressure up and 
pressure lowering are possible and shown in the circuit diagram in the broken line of drawing 1 from 
switching of a chopper. 

[0028] The 1st relay 1 1 is connected to the capacitor 31 which absorbs the noise by the chatter ring 
(contact bounce) generated in case it is closing motion of electric contact (un-illustrating) which this 
1st relay 1 1 has, and the capacitor 31 is connected to the inductance 32, the current- limiting circuit 2, 
and the electrical -potential-difference detector 65 of the motor control means 6. 
[0029] An inductance 32 consists of a coil and it connects with the emitter of a transistor 33, and the 
collector of a transistor 36, and the collector of this transistor 35 is connected to a smoothing 
capacitor 19 and the 2nd relay 12 so that the pressure up of the output voltage VL of a low voltage 
power supply 7 may be carried out and it can output to the motor control circuit 8. That is, it 
connects without insulating with the motor control circuit 8, and DC to DC converter (booster 
circuit) 3 is connected to the motor 5 and the high voltage power supply 9 through the motor control 
circuit 8. 

[0030] Thereby, in the case of a pressure up, by making a transistor 36 into an OFF state and 
switching a transistor 33, the pressure up of the output voltage VH of a low voltage power supply 7 
is carried out, and it is outputted to the motor control circuit 8. On the other hand, in the case of 
pressure lowering, by making a transistor 33 into an OFF state and switching a transistor 36, the 
pressure of the regeneration electrical potential difference of a motor 5 or the output voltage of a 
high voltage power supply 9 is lowered from the motor control circuit 8, and it is outputted to a low 
voltage power supply 7. 

[0031] In addition, although the 1st relay (the 1st switch) 1 1 consists of an electromagnetic relay as 
well as [ for example, ] the 2nd relay (the 2nd switch) 12 Since the electrical potential difference 
which the 1st relay 1 1 opens and closes is the output voltage VL of the low voltage power supply 7 
lower than a high voltage power supply 9 (for example, 12 [V]) An about 12 relay [ which opens and 
closes the output voltage VH (for example, 42 [V]) of a high voltage power supply 9 / 2nd ] (the 2nd 
switch) big closing motion capacity (maximum of an electrical potential difference and the current 
which can be opened and closed which can maintain the engine performance of a relay) is 
unnecessary. Generally, since a relay becomes small (low cost) so that the closing motion capacity is 
small, the 1st relay (the 1st switch) 1 1 is smaller than the 2nd relay (the 2nd switch) 12. 
[0032] Moreover, although the electromagnetic relay was shown as an example of the 1st relay 1 1 
and the 2nd relay 12, SSR (solid state relay) which may be which thing as long as it can open and 
close the output voltage VH of not only this but the high voltage power supply 9 or the output 
voltage VL of a low voltage power supply 7, for example, is power metal-oxide semiconductor field 
effect transistor, a power transistor, or a noncontact relay is sufficient. 

[0033] Furthermore, like the transistors 81a, 82a, 81b, 82b, 81c, and 82c of a bridge circuit 80, as 
long as the transistors 33 and 36 which are the choppers of DC to DC converter 3 mentioned above 
are equipped with many properties, such as a switching rate, thermal resistance, a current-proof, 
withstand voltage, and on resistance, they may be which things, for example, power metal-oxide 
semiconductor field effect transistor, a power transistor, or IGBT is sufficient as them, and they can 
also apply a thyristor. 

[0034] A motor 5 consists of Rota which is not illustrated [ equipped with the permanent magnet ], 
and a brushless DC motor which consists of the above-mentioned stator winding, and the rotation is 
controlled by control by the motor control means 6, for example, inverter control. 
[0035] The motor control means 6 outputs a Sadanobu Tokoro number to a bridge circuit 80 so that 
the output voltage VH of CPU (central data-processing section)61 which outputs a predetermined 
command to the inverter control circuit 62 etc., and the high voltage power supply 9 outputted to a 
motor 5 based on this command may become a predetermined value. Transistors 81a and 82a, 81b, 
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82b, 81c, The on-off timing of 82c The inverter control circuit 62 to control, the DC/DC control 
circuit 63 which controls DC to DC converter (booster circuit) 3, the electrical-potential-difference 
detector 65 which detects the electrical potential difference of the capacitor 31 of DC to DC 
converter 3, the power circuit 66 which outputs the output of a low voltage power supply 7 to 
CPU61, And it has the relay drive circuit 67 which controls the drive (turning on and off) of the 1st 
relay 1 1 and the 2nd relay 12 based on the command of CPU61. 

[0036] Moreover, CPU61 is connected to the inverter control circuit 62, the DC/DC control circuit 
63, the electrical -potential-difference detector 65, the power circuit 66, and the relay drive circuit 67. 
The inverter control circuit 62 is connected to the base of each transistors 81a, 82a, 81b, 82b, 81c, 
and 82c, and the DC/DC control circuit 63 is connected to the base and the electrical-potential- 
difference detector 65 of each transistors 33 and 36 of DC to DC converter 3. The electrical- 
potential-difference detector 65 is connected to the capacitor 31 of DC to DC converter 3 as 
mentioned above, and the relay drive circuit 67 is connected to each coils 11c and 12c of the 1st 
relay 1 1 and the 2nd relay 12. Moreover, as for the power circuit 66, the end of an output terminal is 
connected to the base of the transistor 16 which a current-limiting circuit 2 mentions later with 
CPU61, and the other end of this output terminal is connected to the emitter and the IG switch 13 of 
the above-mentioned transistor 16. 

[0037] As a current- limiting circuit 2 shown in the circuit diagram in the broken line of drawing 1 , 
DC to DC converter (booster circuit) 3 is equipped with the resistance (resistance element) 17 which 
opens and closes the output of a low voltage power supply 7, for example, restricts the current of the 
transistor (semiconductor device) 16 of an PNP form, a low voltage power supply 7, and the motor 
control means 6 to a predetermined value, and the diode 22 which protects a transistor 16, and the 
collector of this transistor 16 is connected to the anode of diode 22 through resistance 17 at the 
serial. The emitter of this transistor 16 is connected to the power circuit 66, the IG switch 13, and the 
low voltage power supply 7 as mentioned above, and the current-limiting circuit 2 is connected to 
the serial to the low voltage power supply 7. On the other hand, the cathode of diode 22 is connected 
to the end of the electrical-potential-difference detector 65. 

[0038] In addition, as long as the above-mentioned resistance element 17 restricts the current of a 
low voltage power supply 7 and the motor control means 6 to a predetermined value, it may be 
which thing, for example, a carbon film resistor, metal hide resistance, a solid resistor, etc. are 
sufficient as it, or the hoe low resistance which wound the metal wire around the ceramic cylinder is 
sufficient as it. Moreover, as long as PNP transistor (semiconductor device) 16 equips DC to DC 
converter (booster circuit) 3 with a predetermined closing motion capacity which opens and closes 
the output of a low voltage power supply 7, it may be which thing, for example, power metal-oxide 
semiconductor field effect transistor, a power transistor, etc. are sufficient as it. 
[0039] Moreover, a control section 10 consists of the control board 15 equipped with the motor 
control means 6, a motor control circuit 8 except the 2nd relay 12, and a booster circuit 3 except the 
1 st relay 1 1 , as shown in the broken line of drawing 1 . 

[0040] Subsequently, actuation of the motorised equipment 1 concerning this invention is explained 
below. 

[0041] First, the drive of the motor 5 by the above-mentioned motorised equipment 1 is explained 
along with drawing 1 . If the IG switch 13 is turned ON, while the motor control means (CPU61) 6 
will start, the motor control circuit 8 (smoothing capacitor 19) is charged until it reaches the output 
voltage VH of a high voltage power supply 9, and electrical-potential-difference VDC/DC between 
terminals of a smoothing capacitor 19 is maintained by the output voltage VL of a high voltage 
power supply 9 (it mentions later for details). 

[0042] CPU61 outputs a Sadanobu Tokoro number to the inverter control circuit 62, and this inverter 
control circuit 62 switches each transistors 81a, 82a, 81b, 82b, 81c, and 82c of a bridge circuit 80 
based on this predetermined signal. The on-off timing of this switching is controlled based on 
inverter control, and a motor 5 controls the speed by outputting the predetermined electrical potential 
difference of a high voltage power supply 9 to the motor control circuit 8. 
[0043] The above-mentioned inverter control is PWM (pulse width modulation) control, and, 
specifically, transforms the direct current voltage of a high voltage power supply 9 to alternating 
voltage by generating the output voltage of a high voltage power supply as two or more pulses 
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(multiplex pulse) of predetermined time width of face, and changing the time amount (multiplex 
pulse width) of a multiplex pulse to a predetermined value by the above-mentioned switching of 
Transistors 81a, 82a, 81b, 82b, 81c, and 82c. And CPU61 carries out predetermined control of the 
on— off timing of Transistors 81a, 82a, 81b, 82b, 81c, and 82c, changes the output voltage VH (direct 
current voltage) of a high voltage power supply 9 into three-phase-circuit alternating voltage, and 
outputs it to a motor 5 so that the alternating voltage outputted for every a phase each, b phase, and c 
phase may be set as predetermined phase contrast. The above-mentioned three-phase-circuit 
alternating voltage is impressed to stator winding in a motor 5 (un-illustrating), and magnetic, flux is 
generated by stator winding. This magnetic flux interlinks the permanent magnet with which Rota 
(un-illustrating) is equipped, predetermined torque occurs so that this Rota may rotate, and when 
Rota rotates, it acts as the power running of the motor 5 (that is, forward torque occurs). 
[0044] Furthermore, by making the above-mentioned multiplex pulse width fluctuate, the amplitude 
of alternating voltage is controlled and a motor 5 controls the speed. For example, by shortening 
multiplex pulse width, the amplitude of alternating voltage is made small and the count rate of a 
motor 5 is made small. Conversely, by lengthening multiplex pulse width, the amplitude of 
alternating voltage is enlarged and the count rate of a motor 5 is enlarged. 
[0045] On the other hand, in case a high voltage power supply 9 is charged, a motor 5 is revived 
when the motor control circuit 8 operates a motor 5 as a generator (that is, negative torque occurs). 
[0046] In addition, when the output voltage VH of a high voltage power supply 9 declines, for 
example for natural discharge etc., a booster circuit 3 carries out the pressure up of the output 
voltage VL of a low voltage power supply 7 to the output voltage VH of the **** high voltage 
power supply 9, it outputs to the motor control circuit 8, and the drive of a motor 5 is maintained. On 
the other hand, since a low voltage power supply 7 does not have a charge function which was 
mentioned above to the high voltage power supply 9 with the charge function by the regeneration 
mentioned above Like ****, when the output voltage VL of a low voltage power supply 7 declines, 
for example, by switching the transistor 33 of a booster circuit 3 A booster circuit 3 is operated as a 
pressure-lowering circuit, the pressure of the output voltage VH of a high voltage power supply 9 or 
the electrical potential difference generated by the above-mentioned regenerative brake is lowered to 
the output voltage VL of the **** low voltage power supply 7, it is outputted to a low voltage power 
supply 7, and a low voltage power supply 7 is charged. 

[0047] It continues and charge of the motor control circuit 8 with which the motorised equipment 1 
concerning this invention is equipped is explained along with drawing 1 and drawing 2 . Drawing 2 
is a flow chart which shows charge of the motor control circuit concerning this invention. 
[0048] In step SI, if the IG switch 13 is turned ON (powering on), the output voltage VL of a low 
voltage power supply 7 will be impressed to a power circuit 66. A power circuit 66 transforms and 
outputs the electrical potential difference VL by which impression was carried out [ above- 
mentioned ] by the transformer which is not illustrated [ with which a power circuit 66 is equipped ] 
so that the output voltage of this power circuit 66 may turn into a predetermined electrical potential 
difference which drives CPU61 of a motor control means, and a predetermined electrical potential 
difference (that is, predetermined base current) which drives the transistor 16 of a current-limiting 
circuit 2. By this, a motor control means (CPU61) starts, a transistor 16 drives, and it is turned on. 
[0049] If a transistor 16 is turned on, the output voltage VL of a low voltage power supply 7 will be 
impressed to the capacitor 31 of a booster circuit 3, and an inductance 32 through the transistor 16 of 
a current-limiting circuit 2, resistance 17, and diode 22, and the electrical-potential-difference 
VDC/DC between terminals will go up by charging this capacitor 3 1 . Under the present 
circumstances, a current-limiting circuit 2 restricts the current of a low voltage power supply 7 and 
the motor control circuit 8 to a predetermined value, while charging until it makes [****] the motor 
control circuit 8 into the electrical potential difference VL of a low voltage power supply 7 by the 
above-mentioned resistance 17. In addition, the predetermined value of this current is a 
predetermined value which does not make the fuze which is not illustrated [ with which the motor 
control circuit 8 is equipped ] melt. 

[0050] With this, through an inductance 32 and the diode 35 connected to the transistor 33, the 
smoothing capacitor 19 of the motor control circuit 8 is charged, and the electrical potential 
difference VINV between the terminal rises. That is, a current-limiting circuit 2 starts the charge to 
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the motor control circuit 8 by starting of the motor control means 6 (CPU61) by the IG switch 
(starting means) 13. In addition, charge of the motor control circuit 8 is charge of a smoothing 
capacitor (capacitor) 19. 

[0051] In step S2, CPU61 judges it to be electrical-potential-difference VDC/DC between terminals 
of a capacitor 3 1 whether the electrical-potential-difference difference (it only considers as a 
"electrical-potential-difference difference' 1 below) with the electrical potential difference VINV 
between terminals of a smoothing capacitor 19 became for example, under 1 [V]. That is, it judges 
whether it charged until the smoothing capacitor 19 made [ **** ] it the output voltage VL of a low 
voltage power supply 7. 

[0052] The electrical-potential-difference detector 65 detects electrical-potential-difference VDC/DC 
between terminals of a capacitor 31, and outputs this detection result to CPU61. Moreover, the 
detector (high-tension-side sensor) which is not illustrated [ which detects the electrical potential 
difference VTNV between terminals of a smoothing capacitor 19 ] detects this electrical potential 
difference VTNV between terminals, and outputs to CPU61 similarly. CPU61 judges whether from 
these detection results, as mentioned above, the smoothing capacitor 19 was charged. 
[0053] When an electrical-potential-difference difference with the electrical potential difference 
VINV between terminals of a smoothing capacitor 19 is not under 1 [V] (No of step S2), CPU61 
judges it to be electrical-potential-difference VDC/DC between terminals of a capacitor 3 1 whether 
the predetermined time X second (for example, time amount sufficient in order to charge the motor 
control circuit 8 to the output voltage VL of a low voltage power supply) has passed since drive 
initiation of a transistor 16 (S3). When the above-mentioned predetermined time has not passed (No 
of step S3), CPU61 judges again whether the electrical-potential-difference difference became under 
1 [V] (S2). That is, if an electrical-potential-difference difference is under 1 [V], as long as there is 
nothing, decision of step 2 mentioned above until it went through predetermined time is repeated. 
[0054] In the condition that an electrical-potential-difference difference does not become under 1 
[V], when it goes through predetermined time (Yes of step S3), CPU61 performs exception 
processing noting that it will be in a condition with the normal motor control circuit 8 (S4). It is 
being in the condition the motor control circuit's 8 not being charged, according to causes when the 
above-mentioned high-tension-side sensor's cannot detect normally and a booster circuit's 3 cannot 
output normally (the power conversion section's is abnormalities), and in case the motor control 
circuit's 8 is grounded as the motor control circuit's 8 will be in a normal condition (high-tension- 
side GND short-circuit). 

[0055] When an electrical-potential-difference difference becomes under 1 [V] before going through 
predetermined time (Yes of step S2), CPU61 outputs a Sadanobu Tokoro number to a relay drive 
circuit 67 so that the 1st relay 1 1 may operate (ON). A relay drive circuit 67 outputs a predetermined 
electrical potential difference to coil 1 1c of the 1st relay 1 1 based on this predetermined signal, and 
operates the 1st relay 1 1 (S5). (ON) Under the present circumstances, since electrical-potential- 
difference VDC/DC between terminals of a capacitor 31 is already charged to the output voltage VL 
of a low voltage power supply 7 through the current- limiting circuit 2, a current does not flow from a 
low voltage power supply 7 to a capacitor 3 1 . Moreover, since the electrical potential difference 
VINV between terminals of a smoothing capacitor 19 is charged similarly, a current does not flow 
from a low voltage power supply 7 (that is, the above-mentioned fuze does not melt). 
[0056] In step S6, CPU61 carries out the pressure up of the electrical potential difference VINV 
between terminals of a smoothing capacitor 19 from operating DC to DC converter 3. That is, when 
it charges until the motor control circuit 8 makes [****] it the electrical potential difference VL of a 
low voltage power supply 7 with a current-limiting circuit 2, DC to DC converter (booster circuit) 3 
is charged until it carries out the pressure up of the electrical potential difference VL of a low voltage 
power supply 7 to the motor control circuit 8, and it outputs it to it by actuation (ON) of the 1st relay 
(the 1st switch) 1 1 and it makes [****] the motor control circuit 8 into the electrical potential 
difference VH of a high voltage power supply 9. 

[0057] DC to DC converter 3 repeats switching of a transistor 36, the pressure up of the output 
voltage VL of a low voltage power supply is carried out by shortening ON time amount, and, 
specifically, this electrical potential difference that carried out the pressure up is outputted to a 
smoothing capacitor 19 through diode 35. 
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[0058] In step S7, CPU61 judges whether the electrical-potential-difference difference (it only 
considers as a "target electrical-potential-difference difference" below) of the electrical potential 
difference VINV between terminals of a smoothing capacitor 19 and a target electrical potential 
difference became under 1 [V]. For example, a target electrical potential difference is the output 
voltage VH of a high voltage power supply 9, and it judges whether from the detection result of the 
detector (high-tension- side sensor) mentioned above, it was charged until the smoothing capacitor 1 9 
made [****] CPU61 the output voltage VH of a high voltage power supply 9. 
[0059] When a target electrical-potential-difference difference is not under 1 [V] (No of step S7), 
moreover, CPU61 It judges like **** whether the predetermined time X second (for example, time 
amount sufficient in order to charge the motor control circuit 8 to a target electrical potential 
difference) has passed since actuation initiation of the 1st relay 1 1 (S8). If a target electrical- 
potential-difference difference is under 1 [V], as long as there is nothing, decision of step 7 
mentioned above until it went through predetermined time is repeated. 

[0060] When it goes through predetermined time in the condition that a target electrical-potential- 
difference difference does not become under 1 [V] (Yes of step S8), it performs exception processing 
like **** noting that the motor control circuit 8 will be mentioned [ normal ] CPU61 above (S9). 
[0061] When an electrical-potential-difference difference becomes under 1 [V] before going through 
predetermined time (Yes of step S7), CPU61 outputs a Sadanobu Tokoro number to a relay drive 
circuit 67 so that the 2nd relay 12 may operate (ON). A relay drive circuit 67 outputs a 
predetermined electrical potential difference to coil 12c of the 2nd relay 12 based on this 
predetermined signal, and operates the 2nd relay 12 (S10). (ON) Under the present circumstances, 
since the electrical potential difference VINV between terminals of a smoothing capacitor 19 is 
charged until it already makes [****] it into the output voltage VH of a high voltage power supply 
9 with DC to DC converter 3, even if the 2nd relay 12 operates, a current does not flow from a high 
voltage power supply 7 to a capacitor 31 (that is, the above-mentioned fuze does not melt). A high 
voltage power supply 9 maintains an output in the motor control circuit 8 by actuation (ON) of the 
2nd relay (the 2nd switch), when it charges until the motor control circuit 8 reaches the electrical 
potential difference VH of a high voltage power supply from DC to DC converter (booster circuit) 3. 
And a motor 5 is driven by the inverter control mentioned above (SI 1). 

[0062] By this, it can charge certainly until it makes [ **** ] the motor control circuit 8 into the 
electrical potential difference VH of a high voltage power supply, the electrical potential difference 
of the motor control circuit 8 can be stabilized, it can be stabilized and a motor 5 can be driven. 
Moreover, the motor control circuit 8 can charge promptly the output voltage VL of a low voltage 
power supply with a current- limiting circuit 2 after starting of the motor control means 6, and can 
start the drive of a motor 5 promptly. 

[0063] In addition, as an example of decision whether in the above-mentioned step S2 and step S7, it 
charged until it made [****] it the predetermined electrical potential difference, although based 
under on 1 [V] about the above-mentioned electrical-potential-difference difference and the target 
electrical-potential-difference difference It is good on the basis of an electrical potential difference 
lower than not only this but 1 [V], and when the output voltage VL of a low voltage power supply 7 
and the output voltage VH of a high voltage power supply 9 are higher than the example shown in 
the gestalt of the above-mentioned implementation, it is good also considering the electrical potential 
difference made into the above-mentioned criteria as more than 1 [V]. Moreover, the above- 
mentioned judgment may be made by detecting the current value change which may be which thing 
as long as it can judge that it charged to the predetermined electrical potential difference, for 
example, flows to a smoothing capacitor 19. 

[0064] Subsequently, time amount change of the electrical potential difference VINV between 
terminals of a smoothing capacitor 19 is explained along with drawing 3 . Drawing 3 is a timing 
diagram which shows charge of a motor control circuit. 

[0065] Time t — in 0, since the IG switch 13 is not turned ON, no electrical-potential-difference 
VDC/DC between terminals of the electrical potential difference VTNV between terminals of a 
smoothing capacitor 1 9 and a capacitor 3 1 is charged, it is 0 [V] and an electrical potential difference 
is [ the 1st relay 1 1 and the 2nd relay 12 are not operating, either (ON), and ] in an off condition. 
[0066] Time t - in 1, if the IG switch 13 is turned ON (SI), the transistor 16 of a current-limiting 
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circuit 2 will drive, and it will be turned on from a power circuit 66. Thereby, the output voltage VL 
of a low voltage power supply 7 is further impressed to a smoothing capacitor 19 through an 
inductance 32 and diode 35 at a capacitor 3 1 through a transistor 16, resistance 17, and diode 22, and 
charge of both the capacitors 31 and 19 is started. According to the time constant which becomes 
settled on circuit conditions, such as resistance [omega] of resistance 1 7, a value [L] of an inductance 
32, and capacity value [F] of a capacitor, electrical-potential-difference VDC/DC between terminals 
of the electrical potential difference VINV between terminals of a smoothing capacitor 19 and a 
capacitor 3 1 serves as inclination as shown in drawing 3 , and goes up. 

[0067] Time t - in 2, electrical-potential-difference VDC/DC between terminals of the electrical 
potential difference VINV between terminals of a smoothing capacitor 19 and a capacitor 31 makes 
[ **** ] it the output voltage VL of a low voltage power supply (Yes of step S2). Time t — in 3, a 
Sadanobu Tokoro number is outputted to a relay drive circuit 67, a relay drive circuit 67 operates the 
1st relay 1 1 based on this predetermined signal (ON)<S5), and CPU61 operates DC to DC converter 
3 (S6). CPU61 repeats switching of the transistor 36 of DC to DC converter 3, carries out the 
pressure up of the output voltage VL of a low voltage power supply 7, and is outputted to a 
smoothing capacitor 19. According to the above-mentioned circuit conditions and the ON time 
amount of a transistor 36, a smoothing capacitor 19 serves as inclination as shown in drawing 3 , and 
goes up. 

[0068] Time t — in 4, the electrical potential difference VINV between terminals of a smoothing 
capacitor 19 is **** made into the output voltage VH of a high voltage power supply (Yes of step 
S7). and the time t - in 5, CPU61 outputs a Sadanobu Tokoro number to a relay drive circuit 67, and 
a relay drive circuit 67 operates the 2nd relay 12 based on this predetermined signal (S10). and a 
time — t5 or subsequent ones — the motor control circuit 8 — receiving — a high voltage power 
supply - the output of output voltage VH is maintained and a motor 5 is driven by inverter control 
(Sll). 

[0069] As mentioned above, the motorised equipment 1 concerning this invention Since it charges 
using the booster circuit 3 which is united with the motor control circuit 8 until it makes [****] the 
motor control circuit 8 into the output voltage VH of a high voltage power supply 9 from the output 
voltage VL of a low voltage power supply 7 While charging until a current- limiting circuit 2 makes 
[****] the motor control circuit 8 the electrical potential difference VL of a low voltage power 
supply 7, While being able to make small closing motion capacity of a relay (current-limiting circuit) 
and being able to attain the miniaturization of a current-limiting circuit 2 that what is necessary is 
just to restrict the current of a low voltage power supply 7 and the motor control circuit 8 to a 
predetermined value, the miniaturization of motorised equipment 1 can be attained. Moreover, the 
current-limiting circuit 2 of the high voltage power supply 9 which charges the motor control circuit 
8 can be lost (getting it blocked and being able to lose a large relay of closing motion capacity), and 
low cost-ization of motorised equipment 1 can be attained. 

[0070] Moreover, since the current-limiting circuit 2 is arranged with the motor control means 6 at 
the substrate 15, it can attain share-ization of a substrate 15. Thereby, the miniaturization of 
motorised equipment 1 can be attained further. 

[0071] And since a current- limiting circuit 2 is replaced with the relay (electromagnetic relay) with 
electric contact and it has a semiconductor device 16, the miniaturization of a current-limiting circuit 
2 can be attained further. Moreover, the arrangement can be made easy when arranging a current- 
limiting circuit 2 to a substrate 15. 

[0072] Moreover, since charge of the motor control circuit 8 is charge of a smoothing capacitor 
(capacitor) 19, when it does not have the current- limiting circuit 2, for example in the case of 
actuation by the 2nd switch 12, a big current flows in the motor control circuit 8, but since the 
motorised equipment 1 concerning this invention is equipped with the above-mentioned current- 
limiting circuit 2, it can restrict the current to the motor control circuit 8 to a predetermined value. 
[0073] In addition, although the example which applied DC to DC converter 3 to this invention as a 
booster circuit in the gestalt of the above operation was shown, if the pressure up of the output 
voltage VL of not only this but the low voltage power supply 7 is carried out and a smoothing 
capacitor 19 is charged, you may be which thing, for example, the switching regulator of a trans 
form etc. can be applied similarly. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing the configuration of the motorised equipment concerning 
this invention. 

[Drawing 2] The flow chart which shows charge of a motor control circuit. 

[Drawing 3] The timing diagram which shows charge of a motor control circuit. 

[Drawing 4] The circuit diagram showing the configuration of conventional motorised equipment. 

[Description of Notations] 

1 Motorised Equipment 

2 Current-limiting Circuit 

3 Booster Circuit 

5 Motor 

6 Motor Control Means 

7 Low Voltage Power Supply 

8 Motor Control Circuit 

9 High Voltage Power Supply 

11 1st Switch (1st Relay) 

12 2nd Switch (2nd Relay) 

13 Starting Means (IG Switch) 

15 Substrate (Control Board) 

16 Semiconductor Device (Transistor) 

17 Resistance Element 

19 Capacitor (Smoothing Capacitor) 

[Translation done.] 
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*f UityiJfc*MK*ixTV^*±E7a — X (^E)^) 
SrSnSjt^feofc. *:<Dltlsbm2 V i/- l 2 ^ritffij^ 

tt5R«igB2 0«:ff«i*"&T (=3^/U2 l c tc^r^S 
ffi?rR]^DLT) . ^y yi?EIB8 0 *ffi«E^jftix 
a*^VNj:5^, ±E««E«:BfS«^»JfKL. 

V H fcBS^it-r5*T*5Em^tt5i:PfiSS[HlB2 ocoy u 
-2 l <DfMto«rf*jfc*-e\ I2!iu-i 2$:M$it 

^y yS^lElB8 0tc*5^5tB*jK?K<O^<fc^ 
^ if #H bi^TV^5o 

[0 0 0 4] 

EIBtt, ^e---^iB»ffi«(cKlsfiaLlE]B*ia«-rsfc«)0 
5^ ftttLS5IBi:<CotV^ 0 ^fc. ^-^(DMM 
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KftifOWIl-CfcO. ffi*gJEi2 [V] ^<^ry) 

*i-fSoT*a{tray iftfc, K^Ewsfc^rsMt; 

H»*«ctt-3T*aMfc-r*riH:, 

Id £9, *e — *mW) % &W:<o=txh±&<Dm 

[0 0 0 5] *58Wtt, RB«IglK^'e-^M«| 

*mmmwzmmi~z>z t*nt$tTz>h<D-?hz 0 

[0 0 0 6] 

(«*.«Hl4v>LH3#fl8) , K«^iEtb2E-efe5^ 

(5) <t N mJE^-* (5) *fH0pr3^-*IW« 

(6) t. mn*-*iumtt (6) ©ms-cks 
i&mmm m hue^- * (5) *>*wt*>9, m 

E<£EE«W (7) £9tt*tt£E*<ffi^ftEEWI( (9) 
%«^^-^JB»3Sa (l) tcfev>T, SuE^e- 

f utmost (6) (a^mci^t, we*-* 

(5) S:iB»i-5fu8aiSEEfl:ag (9) Oj^£«JE«:ttJrt 
tS^-^SffliK (8) 8uE^ — *»J»[sIK 

(8) «rHtrlSfiEE«ag (7) (WttfV L ) JCBS 

* «r* Wk HtrlBfiJE«W (7) £f(jE-e 

-**&j#pie)& (8) tconm&mititocmm+zf&mm 

2S (2) <h N mJiS^~^SJ^{ElSS (8) *<ffirGIBSeiBlK 
(2) tc£ 9 BJEfSJEttaa (7) <7}|IEE (0»J*.J;fVL) 

(8) tcfuisfi/Emai (7) comiE (MtiivL) 

EELTffliftU ^offirE^— *»J»ls]fc (8) £ffjES 
EEMM (9) <75®EE Mill'VH) i:B*lt-5 4T5fi 
m-f5#jEtH]SS (3) ^r, w£*#»fc-t-;5 

[0 0 0 7] B#S2ic«5*»Mli («itfBl4V^ 

tsi3#fig) . ttiB^-^MKfa (6) fcmmztifz 

Sffi (15) mjEPS^lHlK (2) |± s mJEStS 

(15) KMSftTttS, IS*3llE*^^-^igK 
SI (1) *c&5 0 

[0 0 0 8 1 a*S3f:«5*JSWii («x.tfBll/j^ 
LE]3#J$) , WEJWElsW (3) tt % ftfEi&EEmai 
(7) offi*«:H)Hr*IBlOBBGM* (i i) Srflru 
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mw*-9wimi& (8) m^EEmm o> 

*«:BBWrsS2(0BBGH« (12) SuE^-EEIhI 
K (3) »4 % mU*~~?fflffl®& (8) ^tuEPBSglEJK 

(2) fCjCOttEfiJEnt (7) (OMR (0(*«Vl) 

1) GOftmizJi 9. WE^-^WflJlElK (8) fcJHrEfi 
EEm21 (7) OSiE (WitfVL) Sr^JELTffirtU 
^ottE^e-^IWWBII (8) £:i!uEfSJES2S (9) <D 
miE («SitfV H ) *-C3l5ttU iitJE^BE 

;o mas (9) m^-t^mm® (s) &tttite&EEm 

m (3) £ 9 miE^EE^ (9) ^®EE (09^tfV H ) 
*ci»*^54T*«£;h,fclR, 1ffiB3B2£>MI33« (i 

2) (DftmzX*), ItuE^-^SJ^piElSg (8) KffiAfc 
*6»LT45, £*:te2 E«<73^ — *iE»j3£g 

(1) *::£>£ 0 

[0 0 0 9] Ii*m4 («*.tfH 1 4v> 

UE3#fiS) . TOE*- **Hip*« (6) zmmTzm 
(13) 8uEK«ElHlKtt, S5Efi»3Mft 

(13) fc±*fflE*-*IM»#« (6) ^fiiCJ; 
20 9, suE-^-^OTlElSS (8) — <0**fcBI!teL-c* 
5> ItJft^Kcv^Uav^-fixd^E*^^— ^JBliaSIl 
(1) tcfc5 0 

[0 0 1 0] «**5^«5*3BWB: («*.tffiaiftV^ 
LE13#^) N buEPS^SSS (2) ft. mlE#EElH]Sg 

(3) tct?jE{giEsas (7) ^>tij^^5BM-r^#*ff^ 

^ (16) i:, fiuEfiffi«aR (7) twits.*— ffflfflzE 
ft (6) fco««Sr3f*»c:j6iJ|»-#-5ffifit*^ (17) 
^rilx.^, IS^^l 4V^L4 V>-fn*>E*0^e — * 

ISlt]^© (D f'fc5o 
ifl [o o 1 1 ] m^me^^^mn (fltBHiftv^ 

LE)3#^) N «ttE*-#»J»ElK (8) 14, 

* (1 9) Srfl-U miE^-^©J^[H]^ (8) co^S 

tt, S^^^^VI^ (19) C0^m-Cfo5 N IS3ft^l4V^ 

L5\,^-rtifau&(D*--?mmmw (d ^*>5. 

[0 0 12] 4*3, ±E*y=rtO|f*«: % 
[0013] 

^ *-*M1W|gIBtffiflE«ai[o*EElcilS^3ti-«4 
J: 9 iSJE««o«£EMB5/r iS-T ^> 4 * tbfcBR, 

s-rato-e, ^~^®j^[H3K-.cDm^^B F f^fi^^jps-r- 
stwefcow^, is«iBiKonBi**fr/j%$<i-e 

tii^xy, ^—pmwjmaiCD'hmk&mzzttf'vz 

50 5 0 ^tis *M«l3B*3tetii-**BE*ii[WIBStia 
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8ttt<trt^TS, *-?mw)mw<Dig.^x hit* 

[0 0 14] «#«2lc#s*$B0lfc:,fc5i:. ^e-^Ip 
IbSIEIl, *-#MW*a*SE«*ixfca*E%fl|*., pg 
«EBBtt»gfcK«$ftT^«OT, S«05#*pffc«:B 

>hSKfc*:B5 

[0 0 15] l»**3^«5*58Micj:5i:, U-JE0B 
I*, *MWBB#IB«igBte:J: 9 {EEEfHKG>mEEtc 

5 > — ^»J»[ElKtC{S£E«aRc^a;EESr#|.JELTta^ 
U — ^#J1B|gB«riasBE«jRCD«JBEfciS^5ti-5 

JSEESKli, ^ — *MWEBa*#EEEBJ: 

*-CJtWc3t*i-5 • iiJ-ct^ ^e— *fKMl*BB<BttEE 
[0 0 16] »**4*c«5*55W»CJ:5i: % 

[0 0 1 7] »#«5fC«5*RMKJ;5£, KB8KEB 

StttrBf^itfcMlfi-rst^-CfcO/jiiSb, ISifilelBirL 
T*»#*ft:llli5fc», SfefcRSKBBO/haWfc;*: 

[0 0 18] «3ft^6lcffi5;«80n;: < fc5£ % ■=e— *fBI 

l-J:S{lFlb<aBR, »*EB«:«*.Ti^*VMi'fi\ ^--^ 
WJWlHlB*c*#ftf|«*«StixS^, ±KIB«EEB&fil;L 

TV^fcfc, ^-^©J^[E]B--CO®St^fi!f^#LjC$IJPg-r 
[0019] 

[0 0 2 0] SI 1 II, ^zJIKtCffiS^ — ^K»3S«(0«| 

a>sg»8R-c * 5 , ^— ^ 5 &©j$)-f5^— 
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-visa >J*-f (IG^-Yyf) frbteZ&Wi^lk 
13, ^t— *SJ|fil#IB:6 (0«jR-Cfe9 , tB*7«EEVL 
M*-i*12 [V] -Cjb5/<yyy a>kfc5{£JE®2S7, 

AtEVH^flifi4 2 [V] Vh&'<yTVi>*b#& 

^EEmai9 . ^e— ^»j»^a6jc < t5*j»*ca<3#KBE 

«JR9<&BrS«ffi*r*-#5fcttiau tt^-*5£ffi 
U (2?^ 0*) n^-^WSBS, ffiafc[s]2§2, 
W*.»S#I*JE^ a y/<SDC/D C =i >v<— * frbftZ 
JO #I£EB3, RXf*—fifflm^&6 <>: PSSESS 2 £ £Id 

[0 0 2 1 ] SEEmaS90tH^«^(c^ B l ^-f£ 
=-On 2 c K9fft«JE<DHKbD U ^0^^^^ 

K8^2 y (M2^pj^§§) i 2as*ft*jh/r^ 

[0 0 2 2] ^r — *f&J®l[n]2§8l3:, B 1 CD®j&S^<7){n]gg 
20 I90ffi^Sri^f5i2 V \s- m2(DMW») l 

2, m^tfmM^>^>vfrbtez¥ i m^>7 f >y- (= 

I2yu-12fl, ¥S^>T>tl 9tetttt$ftT*5 
t>, 3F»3^ti 9li^y y^EB8 0 

[0 0 2 3 ] y^0B8 Oil, ^r-* 5©*B*fclJS 

*5*««*.tf3*B (a*g, b*g, cffi) a *i<£> 

h7>^^81a, 8 2 a II, f7>^^8 1 atO 

#h7>y^^8 la, 82a(753:^^^ N aU^B 

c«tc:*5V^TtRI«»c, btiO h?>isx? 8 1 b, 8 

2 b, ctio sic, 8 2 cii, T^&mn 

9*C»LB[W*w*|jtSft % K8 3 b, 85 

b, 8 3 c, 8"5 c *S«jffi$jft,TV*5 0 
[0 0 24] aft(Oh7>^?81 a^x*^^^ 
4(5 affi^> h^Vv^^ 8 2 a^xii/^^|i > ^ 5 ^ a 

n^Mmi-^m^o^^-^mm^^tix^^o 

bt§, cffifC*5V>TfclRl«^ % bffitO 8 1 

b, 8 2 b, cf@£D h7>^^ 8 1 c, 8 2 c l* % <=£ 

[0 0 2 5] <Cib\ h 7 >v^* 8 1 a , 82a, 81 
b, 82b, 81c, 8 2c fi, ^ V y S^BB 80iL 
r^-f ^^>^i£«, WSRtt, fi^mffi, HE, 

50 oT^bct<, Stli^y-MOSFET (&JRK^b^m 
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*tn»* S/ >*< tt«©/hawt**^riB* i g b t 06»y 

-h/W/f-7ih7>^^) ttif-Ct GTO 

(y- l—^-v-^.-y-^y**) fci?<0iNf y * 

[oo26] ov>-c\ &mmm i (Dmxiffi+iai, d c 

/DC^^-^ (#J£(eJS§) 3(Df HI/- (Si CD 

[0 0 2 7 ] DC/DC3>/^-^ (#EE[H]K) 3 11, 
mk.\H3-3 ys<(DXo( 9#ffiXT/|*JE^pjSg 
ftfl-P&E^ a ^N'DC/DCny^- Zfrhte 9, 12)1 

P^t5SHu- (ftlOMBHS) 11, n>^>^ 3 
1> ^>^^732, fa^^fcSWiUNPN 
®(Of7>^^ 3 3, 3 6, S0#f7>^^3 

K3 5, 3 7 ^*ra^TV>5 0 

[ 0 0 2 8 ] ft 1 y 1 1 BEft 1 5 l l jflJ* 

l*C«|«SnT*5 9 % ^>^>i^3 111, 
^^>^32, Pltffc(H]S§2, &U^t— ^gj^i^^6 

[0 0 2 9] ^>^^^>^3 =^/U36»bft9 % 
h ? V^^^ 3 3c7)m^ ypRxf F7>^ * 3 6 co = 

*ll, ffiJEm^7 0ffi^mjEV L £|?-EELT^— *$ij£p 

2 y u— i 2^Stt$nrvN5 Q o£ 9 % dc/dch 

[0 0 3 0] ZtHCXV^ #JEO»tt. 9 
^^t^r (SEEWH7 0DUl*«BEVH*«#fiE 

ss 8 *>>ib^-* 5 ^Ej^wffi-^FSEEmaa 9 <omtim&& 

[0 0 3 1 ] 4J8 % ft 1 y u- (ft 1 coBB^S) 1 1 
II, I2yi/- (ft2(0BR|SHg) i2iBI*^«itf« 
t ft 5 a* N ft 1 y 1 1 ogi^r^SEE 

11, »JE«J|g9 £ 9iSv^ffi«ag7(DtB^«JEVL (#J 

till 2 [V] ) 7i<Dt\ S/Emai9 Otii^m/EV 

H («*.tf4 2 [V] ) Zmffl-fZ>m2 V U— (ft 2 60 

MM«) 1 2»s^(0*#/ i e|JBH«* (y u-otttB^» 

-JKlcy rtL-toBBH^S^/hSv^Jiif/hS! ({& = ;* 
Mi:45^»Hi/- (K10HH8) llttft 



(5) 2003-199391 

<* 

2 y (ft2<DBBBM§) 1 2 J: ^MTfc5 e 

[0032] 4 ft. ft 1 y 1 1 , ft 2 y U— 1 2 CO 
—tot LT««««|«r^Ufc3fl^ wix»dHb-fKE« 
»9<OtU*«BEVH*fc«{S£EfiaR7^ttl*«EVL ft 

WttfA'y-MOSFET, — h^>v?**, £>5 

vM4*«*y u— -e*>« s sr (yy^ K^f-hyu 

[0 0 3 3] ^fetd, ±*tfcDC/DC3W<-^3 
J0 (72^3 y^-C*>5 h7V^^ 3 3, 3 6 14, Xy^^ 
H&8 00 h^^** 8 1 a , 82a, 81b, 82 

b, sic, 82c tmm, y^^^mst, wsa 

C0TtentfV^ttCDt^)-efeoT fc J: < , WiBA'y- 
MOSFET, Xr7— h7V^^ % 4fcliIGBT4 
4f-Ct>J:<, t^^^tlitsr ^^Pl|g-efo5 0 
[0 0 3 4] 5 11, «*.tt*^«5«:«*.fc^FH 

[0 0 3 5 ] * — 9fflW^&6fc s Bfft»**-fW<- 

a) 6i, ^cio^^-^ 5 jctb^^n^^/Em 

8 OltCffiJEm'^&mtjL, F7>^^81a, 82 
a, 81b, 82b, 81c, 8 2 c COt^ • t7^^ 

5 V^fc«!Hip+S^ W<-#»J»iaiS6 2, DC/DC 
=aW<-* (£-JE@&) 3ft©J^-T5DC/DCSiJfflllE] 
SS63, DC/DCsy/^-^Sronyf^f 3 1 (Df 

pu6 ifcm^r5®aiiHi3§6 6, Mcpue i <om 
^tcs^J#ft i y u— i i, ft 2 y i — i 2coi^gj c^- 
> • SrtJp-r^-y u-^Sj[e1SS6 7ft<SiLTV> 

[0036] ^fc, C P U 6 114, >f >-x<— ^^J^[e]^ 

6 2, DC/DC©jm)lH]g§6 3, m/E#tb[HlSS6 5 , ® 

^0^6 6, ^t^y u-«biBie6 7 (csjpi$^rv> 
5 0 ^aypigfte 2^, #h?y^?8 1 

a, 82a, 81b, 82b, 81c, 8 2c(D^ 
^ l-SjK^^T^9, DC/DC©JfflI[E]K6 3lt DC/ 
DC^ 3 tO# h y^si/Ts ^ 3 3, 3 6 c0-<— 

[eISS6 5(1, ±i$Lfc«t 3<D 
=» 3 i jcftutsix, y U-ig®j[i]gg 6 7 II, ft 

1 y 1 1, ft2 y lx— l 2CO# = -Y/H 1 c, 12 
c *cSiBS**tTV^5o *fc«aRSBS6 6 II, ffi^?^^^ 
-S^CPU6 l ir^lc, KSlElEiK2^«a-J-5 

^^ilEh^^v 5 ^^ l 6tO^^ &r/I G^-f s; 

50 f 13 icSlfft^-C^So 
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[0 0 3 71 P!itfc[H]£§ 2 (a i rottlftrtoiBlttlBas** 
-fJ:5^s DC/DC3y/<-^ (^BEIslK) 3 fcfgJE 

t<Dnffi&mi£micfflm-fz>m.m. mm,m*) 17, f 
7 1 6 a *v a— K2 2?r{s^r^ 

1ft S ttTSS 0 , PS^lHlK 2 «ffi£E«Jg 7 fcL*fr L K?lJfC» 

[0038] ±issst^^ 1 7 i&eewm 7 t 

V\ *fc % PNPh7^^ 16 11, 

DC/DC = ^-^ (#f-EEEIK) 3^{gi=E«aB7<75ffl 

*X<Ofctf)-efcoTfcJ:<, fliS^!7-MOSFET, 

[0 0 3 9] Sfc, ©JtSpg&l OH, El lOWitft^-f J: 
^ 6 l 5 % I2y 

1 *r»V^#BEI§lK3^fc*5 0 

[0 0 4 0] o^t, ^WlCfl^^E— 10) 

[0 0 4 1 ] *-f, ±E^-^K»3S«i*cj:^^-^ 

^1 3d«^>(c$tt5i:, * — **J«I*« (CPU6 
1) 6*«JBtti-*i:#fc, ^-*SJ#P[e]S§8 = > 

r>tl9) HiS£EmaR9<75Ul^fl;ffiVH(ca-f'5*-C 
5teffi£*u = >f>f 1 9 ©SflWttVD c / d 

ffttt) o 

[0042] CPU 6 111, W<-^»J«iaB6 2 M 

^ff ^(Cgo#y D ^i/[E3gS8 0^3- h^>v^* 8 1 
a, 82a, 81b, 82b, 81c, 82c^^^ 
f>^t5 0 R*>f y^>if(0^r> ■ if? 9 4 ^ 

[0 0 4 3] a<*#HCli, m3L\£±&'<l''<--91tmxt 

pwm (/nvu^hsh) sy»-efc»9, h^^v^^^s i 

a, 82a, 8lb, 82b, 81c, 8 2 c <D±%£* 
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tLTCPU6ltt,ftaa bffl, c««Klttia*iX 
4 ^^8la, 82a, 81b, 82b, 81c, 82 

[0 0 4 4] £^tc, ±E#«/</u^««:i(H(tS*5w 

3Sffi®JEtOS*I£r'h£ < U ^e— * 5 <a[5ISSiS£*'hS 
«EE*>ffli«:** < U * 5 ©!§]»**«::*:#<•*■ 

[0045] -sr, 0»jitfffijE«»9 ^m-rs^, 

-^MWBKStt^e — * 5£^ffi*&<>: LT$St££-£5:: 
[0 0 4 6] W*tfg»»«*^<0^:«) x ^EES; 

aR9ota*«iEVH^(g-FL^:»^, a-eeieik 3 aM&E 

50 lSJEffia®9 Ic^TU, ttEtK 7 tt±Jt Lfc i 5 ftXti 

lEVL^fiTUt*^, ^-JEIhIB3 0 3 
34:^^ yfymr ^rlCt 0, #JE[hIB3^|^JE(h3 
B<i: LT^fg^it, ^J3Em2l90W^mmVH, ^^11 

M7 cotli^miBEVL tcl^JEL, iSiES2i7lcm^UT<g: 
EEffi2l7^^ffi-r5o 
[0 0 4 7] o^5V>T, ^WfCfiRS*- *K»3S«1 

40 2 |:(SotRWt5o 0 2IL *%0^tc^^^e-^^J^ 

[0048] ^xy^S IIC^V^T, IG^-T^/f 13 
I- (ffi^SA) *n^<b, {£EEffi2F,7cotli^ffiiE 
Vl^«KIsIK6 6JCRPJDSn5o ffiSRElK 6 6 li, ^ 
®ag[Hl2§6 6^U*«Ed^-^1BHW*«:OCPU6 1 

6^iE®j-r^E)T^ii;/E (o* ic* 

5J:9lc, «9^tfffiaBlE]K6 6^«x.S^FBI^o h7> 
50 m^«t»9, ^-^©JiS^a (CPU6 1) a«iB»U 
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[0 0 4 9 ] F7>^^i6iJtyttBi:i5i, fi 

1 6. ffifiti 7 N *V K2 2^lt, #EE0K3 
C7)=r>^>-tf-3 1, 4>tf9#>?s 3 2lcPpaD$*L. fie 

EVDc/Dci«±#t5 0 wOBR, RSSftlUK 2 tt, ± 
[0 0 5 0] rniftfc, ^^^^>732, 

7 > 3 3 te&jfiSSftTV^^ K3 5 L 

»Jffl]^I9:6 (CPU 6 1) CQ£g»ic j; K> , ^—*mm\E] 

[005 1] ^rs/^S 2(C*5VNT, CPU6 111, =3 
>^>"^3 IWKIEVdc/dc^ 

1 9 ^s^F-ramEEv iNvi (om&^L (j^t^ic 
rmm^j t-rs) timtLMi [v] ^ssfc^o^s 

a**r*U0rt-5o 0*19, 3F»=>9*>iM 9 36* (SEE® 25 
[0 0 5 2] mffi«f±ilE]K 65lt =1 ^ 3 1 (Diffi 

ri\ KSS^ffflttEEVi NvSrlfetBL, Ir1«[:cpU6 1 
tcffi^-r^o cpuem, rfr&s>*H«MW*fe, Jb 

[0 0 5 3 ] 3 >r >t 3 1 ©SiP ffllEVD c / d c 
i > = >x 1 9 (Diffi+mmEE V 1 n v i CDmiE 

SS**i [v] *«-e*v^* Ur^S2(ONo) . 
cpu 6 Hitth7>^* 1 eoiBlbntt^&- *0 

J5«^S:fl»t5 (S3) . ±B»£»IBjWM LTV* 
(^ryys 3C0No) „ CPU6 Hi, MEE 
[V] ^iCiofcd^^SrffU'WBrt-S (S 
2) . o£9 N «EES#i [V] *»fcfcfcv*lBtK 

«+. 

[0 0 5 4] tEl-JSl [V] *SjfC*e>*V^»T, 
Bf^lB*SaLfc»* Uf^S3©Yes) > C 50 
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PU6lll x *-**J«l[gB8H:jE»*JRlB*c4v^i: L 
T^»*aS£fr? (S4) 0 *—9Mmm?&ZfrlE1$t£ 

J: 9, *-*«««!B*8***-e**v^ii»ca!>«ri" 
[0 0 5 5] gf*i5rafc»«-r5fflfc«E»a*i cv] 

TfcfiSKtto (77^S 2 CD Y e s) , CPU6 

Hi. Siyi — 11 a«flp» -rz> i 5 y u- 

7 teU ^©fvClofl 1 U 1 1 (Orr^/Ul 1 

c W5fje«JE«:a*L, l&fiOtb 

(S5) . r^gg N n 3 1 ^ag^HSJE 

Vdc/dcII, 8SE*cKSEIsIK2S:^LTiSJE«J|g7<0 
tH^fSJEVL *T3e«$*xTV*50T. ffiJBE«8R7a»& 
3 >T>t3 1 K«flctt«fcft,fcv\, 4 7t, ^Ftff 
*1 9^TOEVi n v hffim^3Em,£tlX\,^Z>(D 

[0056] ^v-^ys 6 tC^V*T, CPU6 111, D 

1 9 tf>«B-|B«JE V 1 n v So o£ 9 , 

DC/DC3W<-^ (#HIhISS) 3(1, ^e-^$iJ^lH] 
K8^R%I§IB2(CJ: 9ffijEm2£7c7>m/£VL tcl^^it 
-T54T^«^tifc^. gl'ju- (ffl^RHW) 1 
KBfHtt (^» tc.tO. ^-^MWSKStcfiffiaaR 
7comEEV L ^r#iELTt±l^ L, t5^o^- ^©J^IeISS 8 
S:iftJE«aR 9 (D^EE Vh \z3&a ig-f 5 * T5ESi-5 0 
[0 0 5 7] AftW^tt, DC/DC =1^-^ 3 h 
7>i^^^ 3 6 (D^-i 5SU ^"^B^^^ 

«<-r«wtlcJ:oT<S£E«JROia*«EVL Sr»JE 
L, K3 5fc:frLTK*ffiLfc*EE*¥»='> 

x^f- 1 9fcm^-r^o 

[0 0 5 8 ] ^T^^^S 7fC*3V*T N CPU6 1U, ^ 

1ES («T^tc rg^mJE^j ^1 [v] * 

aB9^tii^«flEVHTfc9, CPU6 lft ±i*Lfc^ 
(iSJEftJjir>-9-) 

*i 9* j asffi«aK9^ui*«EVH^ii5*3B-*-5*-e* 

[0 0 5 9] ISiffiSi< 1 [V] *J»TttV^» 

* (^r^S70No) > CPU 6 1(1, _L5#£[Ri« 

(Witf*-^i»lHlB 8 g^mEE^ T*St -5 fc» 
tc+»*B*m) *BaLfci»5d>«:«iL (S8) N B 

mm,EEm^i [v] *M4^atMR9. ^r^e^ra^siii 



-7- 



13 

[0 0 6 0] SffttEESdSl [V] 

s) . CPU 6 *-*M»E*8tt±»LfcjEHf 
9) . 

[0 0 6 1 ] 0f^W*SiSl-5ltr^aflES6^ i [v] 

^SSMfcofcSH^ (^Ti/ySTWYe s) , CPU6 

itt % JJ2 3 1/-12 U» i-5 J: e> K y u- 

c t£j5rS«JE«:Hi2)U S2Dl/-12^t (^-^) 
-T5 (S 1 0) o rogR % 9 a>«B^[HJ 

tEViNvll KICDC/DC3>^- * 3 UiJ: 9fg 

m®ai?9cotii^miEVHtcBs>!r^-r5^-e5Em$tu-cv> 

[slB8^DC/DC3WW (If-jESSS) 3<£9^JE 
*«0«£EVH^Jti-«*-e3fiE«*ixfc|IR, »2yw 

(^2(DBBHSS) <0flOtt (*->0 H£l> % ^~#»JWIh1 
BS8*ctB»«rllJ«i-5 0 ^IT, ^e— ^ 5 ttJLJ* Lfc-f 
>^-?»JWcJ:0K»sn-5 (Sii), 

[0 0 6 2] *-*IM»(giS8*Kffi*JK 

<£> mm v H m b& * a-r 5 * vmm tc ^ a-r ^r^^t 

^SJ»[5]K8|j:, ^-**Jffl3MB:6<DjE»«x ISSEIbIK 
2^^ OfiEEWR^ffl*«BEVL SrjS^»d^c*«-r*r. 

[0 0 6 3 ] fc*3, ±ia^xy^s 2, ^ry/src 

l [V] *K«r*fll4:Lfc^ r^tcHfe-f, WiLtfl 
[V] £9{g^mi££gi¥<bLT'bcJ:<, 4fcffiiE*W 
7t^tU*«JEVL *JJE«JB9<Dffi*B£EVH*s, _hl£ 

ffi&l [V] SK±t ttt JzV\, .Bf3e«E*T3e 
m S jftfc. £ ¥U Wr-e * 5 <b fcft tf v ^tu<D trotfco 
Tt«t<, = V^viM 9 *c«<x5«*4t^ 

[0 0 6 4] = i 9 ^ig^Mfffi 

Vi NvWB$Wati:ov>t N EI3fc?eoTIS.9?-f 5o 

ib 3 f i - * ©j m m n <o % m z * -r * << a ^ ■* - h -c fe 

[0 0 6 5] SAt 0(C*3^T N IG^^f^f 13^t 

EEVinv. 3>r>f 3 lOJB^IBflEVDc/Dc 
liV^tLfcJ5flt$ixT>i< > mEEilO [V] SB 
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[0 0 6 6 ] R#,fi t 1 Kfc^T, I G^-T y^l 

>\c$tiz> t (si) , mastB]s§6 6 «t ESSSEgg 2 <e> 

tS*tl7, #4*— K2 2^lt3>7>t3 lfC N 
Sfel:^^^^3 2, K3 5t:*Lt? 

jfri^X^f- 1 9 tdSlJDSn, M^>^>1^3 1, 19 

70 Vinv, ^>x>1^3 1 (Dig^HSEEV 

DC/DCii, »ttl 7cDt&5tfif [Q] , 4^9* 9 \s 
^3 2(0{t [L] > =3 l/^rVI^^Sfif [F] tt£(Dm 

[0 0 6 7 ] Blfit 2KL*5^T. 3p» = >^^1M 9 0 

a^ramiEEviNv, a>fyt3 kos^b«ev 

dc/dc^ SiEliaiOfcti^aiEVL tdlB&^it-r^ 
(^T^yS 2 COY e s ) 0 R$,£ t 3 ^*5V^T, CPU 

6 mv i/*-eniBitf6 7jdFf^{f-^*w^u, yu- 

2(7 ig»jlElK 6 7 « % !^^T^f-^(CS^^^ lDU-llt 
(*^) (S5) , DC/DC^y^^i 

Bf^S*« (S 6) o C PU 6 1 11. DC/DC^>;< 

fiEE«JB7 0ta*«JEVLS:#JE$^:-C. ^^ri^^^ 
tl9l:fflM5„ ^^^^vf" 1 9 li, ±IE[e]S§^ 
f*&t/ h7V^^ 3 6 co^^HfHtctfco-C, 03l:/T 

[0 0 6 8 ] i$/St 4^c:^3V^T, = l 9 

30 Ury/S 7 <DY e s ) 0 tit, t 5 

V^T, CPU 6 ltt»fftfll**:y V-»B»6 7K1B 

y w-l 2S:f^ft§-ti-5 (S 1 0) 0 -tUT^jjSt 
*-*«WiaiS8fc#L*£Emil«)B*«flEVHO 

(S l l ) 0 

[0 0 6 9] £k±<D£ 0 ^ ttftiztoz^r—fmnm 

Bllt ^-^»J»H1K8 fc-(*:i*oTV>5#jEIs]B 
3 4^V>T, ^-^^J©lElSS8^{g:iE®2i7^tH^SEE 

^ v l a> iSffmai 9 co w^ie v h jcbs^ jt-j- 

^7ommv L tci8&^jg-r54-e?£m-r5W, i&jzmw 

t§> »aESK2<D/hS!^fc;«rHSri:^^#5 4:#*c, 
^e-^©Jffi)lH]K 8 Sr*«i-SiSEE«« 9 opg^SSS 2 % 

50 5Ii:«#5o 
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[ 0 0 7 0] mffi\s}& 2 II, ^-^SJ»ft6i: 

[0 0 7 1 ] tut, Rftlsllg 2 tt* 
^ («««*») fcttilT, 1 6^«^l5 

<£>t\ SfcfcKatigK2 0/>ffl{KtrBI5wi:*S'T**5 c 
*fc, Haft[al& 2 i 5*cE«i-«»*»ctt, to 

[0 0 7 2] ^-^*J^02§8 tfD*««± % W-m^ 

*«M*cffi«*— *IEi&Sfim±iEI8Sft[§]Bg2 3: 

[0 0 7 3] 443, K±©**^»«fC*3V^-Ctt*ffiia 
S££ ltDC/DC3W<-^ 3 fdJBffl Lfc« 

^^l/c^, r^fs^r, <sjEmai7otb^imjEVL 



y<5 



[Ell] *JBWlc#s*- 



[H2] ^-^©j^ini^o^m^^-r^n-^^- K 

[03] ^-^©J^[p]SSo^m?r^-r^^^^-r- h 0 

[04] &&<D^-*mmmm(omj&*:7r;'f\Ei®m 0 

1 ^e-^igibgg 

2 K»?c[eIK 
70 3 #BEIe]K 

5 ^e-* 

6 *e-*lM»#« 

7 {gjEmasi 

8 *-*fflmm& 

9 iSEE^ai 

i i si^w« (jbi y v — ) 
1 2 fg2oBBW§§ (I2y U-) 

1 3 fiK^ ( I G*-Y s^) 

1 5 Sffi ($U#Pg#D 

20 16 NMW**-?- (h? 

1 7 Jg*t*^ 

19 =i ^t^U" 
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7ny f^— >?cojgE# 

(72)^0J# ft* — Jf F^-A(##) 5H115 PA01 PA15 PC06 P604 P1 13 

3^*£«rf7j8#^?S»10#Jfi TJi/ PI22 P002 PV09 PV23 SE06 

> • ai-r ^$*xC^ttrt SE10 T012 T013 TR14 TU02 

5H570 AA21 BB04 CC02 DD08 FF01 
HA01 HA05 HA07 HB07 JJ03 
LL03 

5H730 AA15 BB13 BB14 DD02 FD01 
FD11 F601 XC04 XC06 XC09 
XC14 
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